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Abstract: The purpose of this research is to measure students critical thinking skill in solving scientific 
literacy using a metacognitive test based on scientific literacy. This research is descriptive research. The 
subject of this research is 99 students of grade XI in SMA Batik 2 Surakarta. Data collection methods used 
are test methods which using a metacognitive test based on scientific literacy. Data analysis techniques use 
quantitative descriptive analysis. The results showed that the achievement of scientific literacy is still low 
at below 50% for all category. This is due to students critical thinking skill in solving all category of 
scientific literacy problem is still low. Low student critical thinking skill in solving science as a body of 
knowledge in the assessment stage with the percentage achievement is 21%. Low percentage achievement 
of critical thinking skill in solving science as a way of thinking is a clarification (34%), assessment (46%), 
inference (26%), and strategy (12%). Low percentage achievement of critical thinking skill in solving 
science as a way of investigating is assessment (39%), inference (5%), and strategy (6%). Low student 
critical thinking skill in solving science as an interaction between technology and society in the assessment 
stage with the percentage achievement is 31%. 
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The rapid advance of science and 
technology is one of the impacts of 
globalization which causing the mindset 
of a society increasingly critical to the 
need of their life (Rachmatullah, Diana, & 
Rustaman, 2016). This causes students 
not only required to have cognitive 
competence but also soft skills that can 
help students in overcoming the rapid 
advance of science and technology. One 
of the soft skill that related to science and 
technology development is scientific 
literacy (Adawiyah & Wisudawati, 2017).  
This is due to soft skill in the form of 
science literacy is able to make students 
to relate natural phenomenon to concepts 
that have been learned in school. The 
scientific literacy of students is expected 
to making progress in understanding the 
natural world (Good, Hafner, & Peebles, 
2000). 
Science Literacy is the ability to 
engage with science on related problems 
and with scientific ideas as a reflection of 
citizens (Asyhari, 2017). Scientific 
literacy is the goal of physics education as 
a basis for science education (Holbrook & 
Rannikmae, 2009). This is due to the 
main goals of science education are to 
provide an opportunity for students to 
make decisions about socio-scientific 
issues that affect their lives (OECD, 
2004). This showed that scientific literacy 
is a necessary element of education in our 
modern science and technology. This 
cause teachers of science to engage a 
student in studied history, philosophy, and 
practice of science (Udeani, 2013). 
Building students scientific literacy 
can be done through training student 
critical thinking skill. This is due to 
students' critical thinking skills can help 
students to solve problems related to 
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scientific literacy. Critical thinking is a 
self-regulatory judgment that results in 
interpretation, analysis, evaluation, and 
inference as well as an explanation of the 
evidential, conceptual, methodological, or 
contextual (White, Stains, Escriu-sune, 
Medaglia, & Rostamnjad, 2011). Critical 
thinking also can raise vital questions and 
problems to formulate them clearly, 
gather and asses relevant information to 
think open-mindedly (Duron, Limbach, & 
Waugh, 2006). So, it can be concluded 
that critical thinking skill will encourage 
students to understand the problem and 
make an alternative problem solving with 
the problem-solving stage is clarification, 
assessment, inference, and strategy (Jacob 
& Sam, 2008). 
Student critical thinking skill in 
solving scientific literacy can be measure 
using metacognitive assessment 
instruments based on science literacy. 
This is due to critical thinking as the set 
of skill which enables to solve a problem 
logically and reflect autonomously by 
means metacognitive regulation (Gotoh, 
2016). Metacognitive refers to ways of 
raising awareness of thinking and learning 
process (Yanti, Distrik, Khasyyatillah, & 
Khasyyatillah, 2017). It is shown that 
metacognitive knowledge plays an 
important role in the learning process 
because metacognitive is crucial in 
regulating and controlling the cognitive 
process of a person in learning and 
thinking (Warni, Sunyono, & Rosidin, 
2018). The instrument of metacognitive 
assessment based on scientific literacy is 
an instrument of scientific literacy 
assessment which consisting of 
metacognitive knowledge question that is 
declarative knowledge, procedural 
knowledge, and conditional knowledge. 
Declarative knowledge is knowledge 
about oneself as a learner and about what 
factors influence one’s performance, 
procedural knowledge is knowledge about 
doing things which are represented as 
heuristics and strategies, conditional 
knowledge is knowledge about knowing 
when and why to use declarative and 
procedural knowledge (Schraw, 1998). 
Based on the description, it can be 
concluded that the metacognitive test 
based on scientific literacy can measure 
student critical thinking skill in solving 
scientific literacy. Student critical 
thinking skill as an ability to solve 
problems is one of the goals of learning 
physics (Supeno, Subiki, & Rohma, 
2018). Therefore it’s important to analyze 
students' critical thinking skill in solving 
scientific literacy.  
 
METHOD 
This research is quantitative 
descriptive research. This research was 
conducted in the semester II of academic 
year 2017/2018 in SMA Batik 2 
Surakarta. A sample in this research is 99 
students of grade XI in SMA Batik 2 
Surakarta. The method used in this 
research is survey method which surveys 
research procedure: 1) Research 
objective, 2) Concepts, 3) Questioner, 4) 
Population, 5) Sampling, 6) Data 
collection, 7) Data processing, 8) 
Interpretation (Biemer & Lyberg, 2003).  
Data collection method used is a 
metacognitive test based on scientific 
literacy. The test is used to find out the 
profile of students critical thinking skill in 
solving scientific literacy. The questions 
on the test sheet consisted of 4 problems 
about a category of scientific literacy that 
is science as a way of thinking, science as 
a way of investigating, science as a body 
of knowledge, science and its interaction 
with technology and society (Chiappetta, 
Sethna, & Fillman, 1991; Udeani, 2013). 
Each of the scientific literacy problems 
contained three question about 
metacognitive knowledge that is 
declarative, procedural, and conditional 
knowledge (Rompayom, Tambunchong, 
Wongyounoi, & Dechsri, 2010). It can 
analyze student critical thinking skills in 
solving scientific literacy. The indicator 




of critical thinking skill in solving 
scientific literacy is adopted from Jacob 
and Sam that is clarification, assessment, 
inference and strategy (Jacob & Sam, 
2008). Data analysis technique used in 
this research is quantitative descriptive 
analysis. Quantitative descriptive analysis 
technique is used to process the data 
obtained from the test in the form of a 
descriptive percentage of critical thinking 
skill in solving scientific literacy. 
  
RESULTS AND DISCUSSION 
Student answer in a metacognitive test 
based on scientific literacy is analyzed to 
describe student critical thinking skill in 
solving scientific literacy. Critical 
thinking skill in solving scientific literacy 
is thinking skill to know the concept 
underlying a problem (clarification), 
visualize the problem schematically to see 
a relation of the variables or basic concept 
(assessment), giving strategy to solve a 
problem (inference) and evaluate strategy 
(Laurens, 2010). Percentage achievement 
of student scientific literacy for each 
category can be seen in Figure 1.  
 
Figure 1. Percentage achievement of student 
science literacy in each category 
 
In figure 1 it can be seen that the 
achievement of science literacy of 
students in each category is still low. 
Percentage achievement for a category of 
science a body of knowledge is 34,1%. 
This shows that students still have 
difficulty in explaining situations 
/questions that require students to 
remember knowledge of information. 
Percentage achievement for a category of 
science as a way of thinking is 7,1%. This 
suggests that students still have difficulty 
making about experiments or thinking 
activities. Percentage achievement for a 
category of science a way of investigating 
is 27,7%. This shows that students are 
still having difficulty in presents a 
scientific method and problem solving 
based on fact and evidence. Percentage 
achievement for a category of an 
interaction of science, technology, and 
society is still low with the percentage of 
achievement is 15.4%. This shows that 
students still do not understand the 
application of science and technology for 
society. Low percentage achievement of 
scientific literacy due to student still don’t 
have more resources for continuing 
education. Some resources such as books 
and the internet can explore the latest 
advances in scientific research (Ogunkola, 
2013). It can make student to increase 
critical thinking skill. Critical thinking 
enables the student to improve themselves 
ability to criticize, questioning, 
evaluating, and reflecting (Zhang & Kim, 
2018). Furthermore, it’s important to 
analyze student critical thinking skill in 
solving each category of scientific 
literacy: science as a body of knowledge, 
science as a way of thinking, science as a 
way of investigating, and interaction 
between science, technology, and society. 
Percentage achievement of student 
critical thinking skill in solving a category 
of science as a body of knowledge can be 
seen in Figure 2. 
 
Figure 2. Percentage achievement of student 
critical thinking skill in solving a 
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In figure 2 it can be seen that in the 
category of scientific literacy as a science 
of body of knowledge, it is found that the 
achievement of critical thinking skill is 
75.6% for clarification stage, 0% for 
assessment, 39.3% for inference, and 
21.2% for strategy. This shows that the 
low critical thinking skill of students in 
solving the scientific literacy for category 
science as a body of knowledge is in the 
assessment stage. This is due to students 
only understand the concepts and laws of 
physics without being able to understand 
the physical representation of the 
concepts and laws of physics. This is due 
to teaching materials used only to explain 
the concept of laws of physics without 
explaining further related to the meaning 
of the concept of laws of physics. Student 
answer in solving a category of science as 
a body of knowledge can be seen in figure 
3. 
 
Figure 3. Student answer in solving a category of 
science as a body of knowledge 
 
In figure 3 it can be seen that scientific 
literacy problem in a category of science 
as a body of knowledge about U tube 
concept. Based on figure 3, it can be seen 
that students have been able to explain the 
concept of physics on the U tube problem. 
This is shown by the students' answers 
that the factors that cause differences in 
tube height are density, altitude, cross-
sectional area and pressure. The answer 
shows that students are able to contact a 
problem with relevant concepts and 
theories. In this category of science as a 
body of knowledge, students are also able 
to determine steps or strategies for solving 
a problem. This is shown by the students' 
answers that the pressure on a straight line 
is the same value so ρ1.h1 = ρ2.h2.  
Percentage achievement of student 
critical thinking skill in solving a category 
of science as a way of thinking can be 
seen in Figure 4. 
 
Figure 4. Percentage achievement of student 
critical thinking skill in solving a 
category of science as a way of 
thinking. 
 
Figure 4 shows about percentage 
achievement for a category of scientific 
literacy as a science a way of thinking. It 
is found that the achievement of critical 
thinking skill in the clarification stage is 
28.3%, 0% for assessment, 0% for 
inference, and 0% for strategy. Results 
obtained in line with research (Rusilowati, 
Kurniawati, Nugroho, & Widiyatmoko, 
2016) that students skills in critical 
thinking are lacking for a category of 
scientific literacy as a science a way of 
thinking. The data shows that students' 
critical thinking skills used in solving 
science literacy in the science a way of 
thinking category are only in the 
clarification stage. This indicates that the 
student is still having difficulty in 
explaining, conceptualizing, and 
determining the settlement step and 
evaluating the settlement step. The low 
ability of students in explaining and 
determining and evaluating the settlement 














calculate the comparison formula. This is 
because the training questions given by 
the teacher during the learning process 
only at the level of C3 (application) has 
not reached the level of C4 (analyze). So 
that student is poorly trained in solving 
problems that require the ability to think a 
level of analysis is a matter of 
comparison. Student answer in solving a 
category of science as a way of thinking 
can be seen in figure 5. 
 
Figure 5. Student answer in solving a category of 
science as a way of thinking. 
 
In figure 5 it can be seen that scientific 
literacy problem in a category of science 
as a way of thinking about Archimedes 
Law. Figure 5 show that students in 
solving a category of science as a way of 
thinking with try and error. This is shown 
from the students' answers that the factors 
that cause the condition of floating objects 
are due to differences in the volume ratio 
between objects and fluids whereas what 
causes floating objects is the density of 
objects smaller than the density of fluid so 
that buoyancy is greater than gravity. It 
proves that a student can not think 
imaginatively and logically. Imaginatively 
and logically can be train based on reality 
through sketch strategy of knowledge 
(Amin, Abdullah, & Malago, 2018). 
Percentage achievement of student 
critical thinking skill in solving a category 
of science as a way of thinking can be 
seen in Figure 6. 
 
Figure 6. Percentage achievement of student 
critical thinking skill in solving a 
category of science as a way of 
investigating. 
 
Figure 6 show about percentage 
achievement for a category scientific 
literacy as a science a way of 
investigating, it is found that the 
achievement of critical thinking ability at 
76.7% clarification stage, 25,8% for 
assessment, 0%  for inference, and 
strategy equal to 8,5%. The data shows 
that the students' least critical thinking 
skill in solving scientific literacy in the 
category of science as a way of thinking is 
in the stage of inference and strategy. This 
is because students are poorly trained in 
analyzing the tables of observations. One 
of the factors that cause it is the absence 
of practicum or experimental activities 
during the learning process so that 
students are poorly trained in making 
observation tables that cause students 
difficulties in analyzing information based 
on the observation table. This is supported 
by Rasmawan that the common mistake is 
that students judge a statement to be 
subjective and do not see and use the 
information provided in the table (Rahmat 
Rasmawan, 2017). Student answer in 
solving a category of science as a way of 
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Figure 7. Student answer in solving a category of 
science as a way of investigating. 
 
In Figure 7 it can be seen that students 
answer in a category of science as a way 
of investigating have been able to solve 
problems related to factors that cause 
pressure differences. Students argue that 
the factor that causes a pressure difference 
is the depth of the object. This shows that 
students are able to explain the concepts 
and theories of a problem. However, in 
this category, students still experience 
difficulties in solving mathematical 
problems about hydrostatic pressure 
which causes students to draw 
conclusions through reasoning by 
comparing the height and depth of an 
object. In fact, hydrostatic pressure is not 
only influenced by the position through 
external pressure with the mathematical 
equations used is P = P0 ± ρ g h. One of 
the efforts to improve students' critical 
thinking is through improvement 
metacognitive regulation. This agrees 
with (Gurcay & Ferah, 2018) that 
metacognitive self-regulation can increase 
student critical thinking skill. 
Percentage of achievement of student 
critical thinking skill in solving a category 
of science as an interaction between 
technology and society can be seen in 
Figure 8. 
 
Figure 8. Percentage of achievement of student 
critical thinking skill in solving a 
category of science as an interaction 
between technology and society. 
 
Figure 8 shows about percentage 
achievement for a category of scientific 
literacy as the interaction of science, 
technology, and society. It is found that 
the achievement of critical thinking skill 
at the clarification stage is 38.3%, 3% for 
assessment, 19.2% for inference, and 1% 
for strategy. The data shows that students' 
critical thinking skills are in very low in 
solving science literacy category as an 
interaction of science, technology, and 
society is in the stage of assessment and 
strategy. The lack of students' critical 
thinking skills at the assessment stage 
indicates that students are still having 
difficulty explaining the concept of laws 
of physics applications that are in daily 
life. This is due to lack of explanation of 
the concept of physics in applications in 
daily life. The lack of students' critical 
thinking skills at the strategic stage shows 
that students are still having difficulties in 
evaluating the proposed settlement 
measures. This is because the teacher 
does not pay attention to the process so 
that physics will be a science that just 
memorizes the formula alone will foster 
students' negative stigma toward physics 
(Lisdianto, Masykuri, & Aminah, 2015). 
Student answer in solving a category of 
science as an interaction between 





















Figure 9. Student answer in solving a category of 
science as an interaction between 
technology and society. 
 
Figure 9 shows that students can solve 
a problem of science as an interaction 
between technology and society that is 
hydraulic jack application. This is shown 
from students' answers that the physics 
concept used in hydraulic jack is pascal 
law because of the difference in a cross-
sectional area used. The answer shows 
that students already have declarative 
knowledge that aims to understand the 
meaning of test and solving a problem 
with relevant concepts and theories. It’s 
similar to the Wulandari and Nurhayati 
research that critical thinking can make 
students to understand the meaning of test 
question (Yuniasti & Wulandari, 2018). 
Students also have the procedural 
knowledge to determine steps or 
strategies for solving a problem. This is 
shown by the students' answers to 
procedural related problems that the 
pressure at each point is the same so that 
the pressure is directly proportional to the 
cross-sectional area. However, students 
do not have conditional knowledge that 
causes students to experience errors in 
evaluating the completion steps. This is 
shown based on errors in students' 
answers in entering data into the 
magnitude of the predetermined equation. 
The thing that causes this error is because 
students memorize more formulas without 
understanding further about the quantities 
contained in the formula or equation. 
 
CONCLUSION 
In this research, the investigation had 
been conducted to determine student 
critical thinking skill in solving scientific 
literacy. The results of student scientific 
literacy are still low that is below 35%. 
This is due to students critical thinking 
skill in solving scientific literacy problem 
is still low. Low student critical thinking 
skill in solving science as a body of 
knowledge in the assessment stage (21%). 
Low percentage achievement of critical 
thinking skill in solving science as a way 
of thinking is a clarification (34%), 
assessment (46%), inference (26%), and 
strategy (12%). Low percentage 
achievement of critical thinking skill in 
solving science as a way of investigating 
is an assessment (39%), inference (5%), 
and strategy (6%). Low student critical 
thinking skill in solving science as an 
interaction between technology and 
society in the assessment stage with the 
percentage achievement is 31%. These 
results indicate that the teacher has not 
built students' critical thinking skills: 
clarification, assessment, inference, and 
strategy. This is due to the teacher has not 
conducted an assessment of students' 
critical thinking skills. Therefore, the 
teacher needs to do an assessment of 
students' critical thinking skill that is used 
as evaluation material to determine the 
learning model based on students' critical 
thinking skills weaknesses  
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